Background: Obesity and physical activity are modifiable risk factors in the development of postmenopausal breast cancer. The aim of this study was to assess the level of awareness and prevalence of these factors in women attending family history clinics.
Background
Breast cancer is the most common cancer in women in the UK and is twice as frequent as any other female cancer [1] . Women with a family history of breast cancer have a higher risk of developing the disease than the general population. Hill et al estimated between 6% and 19% of women with breast cancer will have a family history of the disease [2] with estimates that up to 27% of women may have an inherited predisposition. Increasing age is a known risk factor and therefore post-menopausal women with a family history of breast cancer are a particularly vulnerable group [1] . Lack of physical activity and obesity are also independent risk factors for developing breast cancer and the increased risk of developing post-menopausal breast cancer attributable to obesity is comparable to that of family history [3] . A 1-point gain in body mass index (BMI) is estimated to increase the risk of postmenopausal breast cancer by 3% and every 5-kg increase in weight increases the relative risk (RR) of developing breast cancer in postmenopausal women by 1.08 [4] . Unfortunately health promotion campaigns have so far failed to highlight this risk. Almost a quarter of the female population in England and Wales were found to be obese in 2006 according to the Annual Health Survey for England [5] . Physical activity has been shown to reduce the risk of developing hormone-receptor positive breast cancer independent of weight reduction [6] . It is imperative to target lifestyle factors in risk reduction for the development of breast cancer in women at high risk of developing breast cancer due to a family history of the disease. Most units specialising in the genetics of breast cancer offer lifestyle advice, but there is no data to show the effectiveness of this prevention strategy.
The aim of this study was to assess the level of awareness of and prevalence of life-style related risk factors, such as obesity, physical activity and high fat diet, in women attending breast cancer family history clinics.
Patients and methods
This cross-sectional survey was carried out at a large teaching hospital in the West Midlands, England. All women who had attended the Breast Cancer Family History clinics between 2004 and 2006 were invited to participate in order to allow comparison between pre-and post-menopausal women. The questionnaires were in SP15 format.
The patients were handed questionnaires at the family history clinic (FHC) visit or the questionnaires were sent to them through the post. Data on height and weight were used to calculate BMI. The women were questioned on their lifestyle choices such as smoking habits (cigarettes per day), alcohol intake (units per week), level of physical activity (hours per week) and dietary habits. Questions were also asked about their knowledge of conventional risk factors such as reproductive, contraceptive and hormone replacement therapy. For the purpose of this study, post-menopausal status was defined as 50 years of age or above. Women who had previously had a hysterectomy were categorised as post-menopausal.
Responses were analysed with frequencies, single variable and multiple response analyses using SPSS software programme™.
Results
Of the 130 women who were approached, 92 returned their questionnaire (response rate 71%), although not all women answered all questions and two questionnaires were excluded due to lack of data.
Demographics
The mode age group was over 60 years (26%), whilst 6% women were 35 years or younger. Seventy-two women responded to the question on ethnicity and the majority (93%), described their ethnicity as white, British, with the remaining 5 describing themselves as Afrocaribbean. Of the 90 women who responded to the question on menopausal status, sixty were post-menopausal.
Prevalence of obesity
The prevalence of obesity among the post-menopausal women was 36% (21/59) with a further 41% (24/59) in the overweight range. In the pre-menopausal group, less than half of the women (14/29) were categorised as overweight or obese.
Lifestyle factors
Eighty-eight women stated their alcohol consumption and all but one of the post-menopausal women drank within recommended national limits. Seven of the nine women who smoked were post-menopausal and all nine women stated that they thought smoking increased their risk of breast cancer.
Dietary intake
Eighty-nine women answered these questions. Most women (60%) met the Department of Health guideline of eating five portions of fruit and vegetables each day, whilst over a quarter (30%) stated that they never ate any fried food and over half (58%) that they occasionally did. Sixty two percent of women stated that they "occasionally" ate fast foods and 42% ate red meat on a weekly basis. The results for the women in the post-menopausal group are shown in figure 1.
Physical activity levels
Eighty-eight women responded to questions relating to their exercise levels. Nearly a quarter (21/88) of all women stated they did no exercise at all and over threequarters (16/21) of these women were post-menopausal. Only 15% (9/59) of the post-menopausal women compared to 35% (10/29) of pre-menopausal women exercised for more than 4 hours per week (figure 2).
Knowledge of Risk Factors for the development of Breast Cancer
Family history (91%) and smoking (86%) were the strongest risk factors thought to increase the risk of developing breast cancer. Sixty-seven per cent of post-menopausal women correctly stated that obesity could increase their risk of developing the disease. However, 73% of women who recognised that obesity is a risk factor for developing breast cancer were either overweight or obese. Seventy-three per cent of pre-menopausal women incorrectly stated that obesity increased their individual risk of developing breast cancer.
Discussion
There is a high prevalence of obesity and being overweight amongst high-risk women attending breast cancer family history clinics. This is particularly the case for post-menopausal women in whom obesity is a risk factor for the development of the disease. The prevalence of obesity in the study population was fairly representative of the UK population, as statistics released by the WHO in 2006 stated 30-40% of women in the post-menopausal age group in the UK were overweight and 25-31% were obese [7] . In the study population, obesity was less well recognised as a risk factor than non-modifiable ones such as family history, or modifiable ones, such as smoking. The majority of women who thought obesity could increase their risk were either overweight or obese. There is a lack of correlation between knowledge of obesity as a risk factor and actual prevalence rates, which may be due to responder bias. This is supported by the fact that many of the pre-menopausal group also marked 'increase' when asked how they thought obesity affected their risk of developing breast cancer. The high percentage of women stating obesity as a risk factor may be due to the recognition of obesity as generally undesirable on health grounds rather than actual knowledge of its effect on the risk of developing breast cancer. Given the high levels of anxiety about developing breast cancer in women attending the family history clinics, it is possible that women may be more likely to maintain a healthy weight if they had formal education linking obesity with the development of breast cancer.
Ecological studies have shown national per capita fat consumption correlates highly with breast cancer mortality rates [8] . Most respondents in the present study only occasionally ate fried food or fast food, ate red meat every week, stated a low level of alcohol intake and most reported eating five portions of fruit and vegetables on a daily basis. Despite their apparent healthy diets, many post-menopausal women still had high BMIs, which is most likely to reflect their very low levels of physical activity. Physical activity has been associated with a reduced risk of between 20 and 40% in the development of breast cancer in both pre-menopausal and post-menopausal women [9] . Increasing the levels of physical activity appears to be the primary target in reducing obesity and subsequent breast cancer risk.
Evidence suggests that lowering a woman's lifetime exposure to oestrogens may reduce the risk developing breast cancer. The only practical strategy in achieving this is through changes in lifestyle, which aim to reduce obesity after the menopause. Post-menopausal women, particularly those in higher risk groups, should be educated on the benefits of maintaining a healthy body weight (BMI between 18.5 and 24.9 kg/m 2 ) and actively encouraged and supported to achieve this.
Most women recognised that a positive family history was a risk factor for development of the disease. The reason this figure was not 100% could be due to a lack of awareness or incorrect response ticked on the part of the patient, or inadequate explanation on the part of healthcare professionals. The high level of knowledge of smoking as a risk factor for cancer in general can be credited to the recent campaigns to raise public awareness and could explain the low rates of smoking in these women. This highlights the potential benefit that interventions may have if women are actively educated about the contribution of obesity in the development of post-menopausal breast cancer. Most women attending the family history clinics identify themselves as being at high risk and may be more amenable to engage in health promoting behaviours that are perceived to be risk reducing in nature. Evidence from studies suggests that reducing levels of obesity can reduce the number of breast cancer cases by one tenth [10] . The resultant reduction in mortality makes a public health campaign targeting this area a valuable one.
Conclusion
Obesity is a potentially modifiable risk factor in the development of breast cancer in post-menopausal women. The prevalence of obesity and being overweight in postmenopausal women with a positive family history are high.
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